Phenotypic screening and fragment-based approaches to the discovery of small-molecule bromodomain ligands.
Bromodomains are protein modules that bind to acetylated lysine residues and hence facilitate protein-protein interactions. These bromodomain-mediated interactions often play key roles in transcriptional regulation and their dysfunction is implicated in a large number of diseases. The discovery of potent and selective small-molecule bromodomain and extra C-terminal domain bromodomain ligands, which show promising results for the treatment of cancers and atherosclerosis, has promoted intense interest in this area. Here we describe the progress that has been made to date in the discovery of small-molecule bromodomain ligands, with particular emphasis on the roles played by phenotypic screening and fragment-based approaches. In considering the future of the field we discuss the prospects for development of molecular probes and drugs for the non-bromodomain and extra C-terminal domain bromodomains.